®
<
o)
o
-
g
=
wvy

EMISSION MONITORING SYSTEMS%M SWG 100 C E M
USER MANUAL

O

9512GB-CEM



MRU Messgerite fiir Rauchgase
und Umweltschutz GmbH
Fuchshalde 4 + 8 + 12

74172 Neckarsulm-Obereisesheim
Fon 07132 99620 - Fax 07132 996220

info@mru.de - www.mru.eu

®
o
o
=
[
=
w

EMISSION MONITORING SYSTEMS

The products described in this manual are subject to continuous
development and improvement. We therefore welcome any customer
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1 Introduction and basic conditions

1 Introduction and basic conditions

WO002
1.1 Where to store the instructions

These instructions enable safe and efficient use of the product.

The user must read and understand these instructions carefully
before starting work.

The basic prerequisite for safe working is compliance with all the
specified safety instructions.

The instructions are an integral part of the product and must be kept
in the immediate vicinity of the product and accessible to personnel
at any time.

1.2 General information on the manual

1.3 Safety signs

. This manual will enable you to understand and safely operate
this MRU analyser.

. Please read this manual carefully.
. Familiarise yourself with the product before using it.

. This analyser may only be used by qualified personnel and only
for its intended purpose.

. Please observe all safety instructions and warnings to avoid
injury and damage to the device.

. Hand over all documents if you pass the analyser on to third
parties.

These safety instructions are used in this manual

A DANGER

Refers to an imminent danger that will lead to serious physical
injury or death if ignored.

A WARNING

Indicates an imminent danger which, if ignored, can lead to serious
physical injury, damage to property or death



1 Introduction and basic conditions

A CAUTION

Indicates a potentially hazardous situation which, if not avoided,
may result in minor injury.

ATTENTION

Indicates a potentially hazardous situation which, if not avoided,
may result in damage to the device or its surroundings.

NOTE

Indicates application tips and other particularly important
information.

1.4 General important information for the system operator

MRU measuring devices are developed and manufactured in
accordance with the applicable standards. Nevertheless, a failure or
malfunction of individual device components is possible during the
operating life of the device. It is the responsibility of the operator to
consider and assess the effects of malfunctions of the device and, if
necessary, to limit them by taking external measures.

ATTENTION

» The system operator must assess the effects of device
malfunctions and, if necessary, limit them through external
measures

Every system operator, user and technician who operates or
maintains the device must be aware of the potential dangers
associated with the use of the device. These dangers are explained in
this manual.

ATTENTION

» Always ensure that the system is installed and operated in
accordance with local regulations, provisions and standards.
Hazards must be identified and suitable countermeasures
taken as part of a risk assessment..




1 Introduction and basic conditions

ATTENTION

Only use the device within the limits of its intended use.

» Improper use will invalidate the warranty

1.5 MRU warranty conditions

For the warranty conditions for your analyser, please consult MRU's
general terms and conditions.

1.6 Disposal take-back guarantee

MRU undertakes to take back all contaminated parts supplied by us
that cannot be disposed of in the "normal” way.

The return delivery must be free of charge for us. Parts containing
hazardous substances are: e.g. electrochemical sensors.

1.7 Return of devices

1.8 Packaging

MRU GmbH is obliged to take back all analysers delivered after 13
August 2005 for proper disposal. The device must be returned to
MRU with postage prepaid.

Keep the original carton and packing material to avoid damage in
transit if you need to return the analyser to the factory.

1.9 Taking back parts containing harmful substances

MRU GmbH undertakes to take back all parts supplied by us that
contain hazardous substances and cannot be disposed of in the
normal way.

Parts containing hazardous substances are e.g. electrochemical
sensors, batteries and accumulators.

The return delivery must be free of charge for MRU.
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2 Notes on the device and safety

2 Notes on the device and safety

The instructions for use are an integral part of the product and must
be read carefully before use and be available at any time.

2.1 General informations

The operating instructions enable you to operate the device
safely.

Read the operating instructions carefully.
Familiarise yourself with the device before using it.

Before switching on, carry out an overall visual inspection of the
device, any gas sampling probe and any attachments.

Do not operate the device if the housing, power supply unit,
supply cables or other parts are damaged.

Any changes or modifications to the device are prohibited.
Only operate the device within the parameters specified in the
technical data.

Only carry out maintenance and servicing work as described in
the operating instructions. Observe the specified steps. Only use
original spare parts.

Do not store the device together with solvents, acids or other
aggressive substances.

Keep these operating instructions to hand so that you can refer
to them if necessary.

Hand over all documents when passing the device on to third
parties.

ATTENTION

Familiarise yourself with the hazards posed by the device and
observe the hazard avoidance instructions before handling the
device

2.2 Qualified personnel

A WARNING

Qualified Personnel

11



2 Notes on the device and safety

The devices may only be installed, commissioned and maintained
by qualified and competent personnel.

NOTE

Protect the device against unauthorised access

2.3 Danger from gases

As intended, the device conveys gases that can be harmful to health
if they escape and come into contact with people. These are primarily
dangers due to a lack of oxygen, high levels of carbon dioxide and
carbon monoxide. Other gases such as sulphur dioxide or nitrogen
oxides can also occur and lead to health hazards.

ATTENTION

Unconnected hose lines or leaks can cause harmful gases to occur
in the vicinity of the measuring device.

Ensure that the gas installation is tight.

Ventilate the area around the measuring device with sufficient
fresh air.

Use personal protective equipment such as gas detectors if
necessary

2.4 Mechanical Dangers

The device poses general mechanical hazards such as cuts or
crushing injuries due to its own weight.

ATTENTION

Use personal protective equipment and suitable tools when
handling the device.

12



2 Notes on the device and safety

ATTENTION

Due to the weight of the device, it must be moved and
installed by at least two people

2.5 Electrical hazards

The device does not pose any particular electrical hazards, as long as
the usual basic rules for electrical installations are observed.

These include the following instructions.

ATTENTION

» Always switch off the power supply before working on the
open device

» Check whether the specified voltage range of the measuring
device matches your supply voltage.

» Do not use the product if it is obviously damaged or if the
inside of the device has come into contact with water.

» Only qualified persons should carry out electrical work on
the device

2.6 Thermal hazards

The analyser does not pose any particular thermal hazards. The gas
cooler module reaches temperatures of 5 °C in normal operation, the
heat sink reaches temperatures of < 50 °C.

The infrared measurement technology is heated and controlled to 55
°C in normal operation.

NOTE

In the event of a fault, a malfunction of the device may cause
electronic modules or software to reach higher temperatures than
specified.

In this case, use personal protective equipment to protect yourself
from burns.

13



2 Notes on the device and safety

If a heated gas sampling probe and a gas sampling line are
connected, those items could be heated to a temperature of above
150 °C.

ATTENTION

Injuries possible in contact with hot surfaces.

Wear persosnal safety equipment when handling the gas probe or
sample line

Allow for sufficient time ti cool those items down to low
temperature after switch-off before handling the probe or sample
line

2.7 Danger from leaking liquid

Condensate is usually produced during operation of the device and
can be a source of danger.

A DANGER

Chemical burns due to condensate

The condensate produced when drying the sample gas can be
acidic. It can cause skin burns or eye damage

» Direct the condensate produced at the condensate outlet to
non-hazardous areas using a hose line

Avoid skin contact with the condensate

Y VY

In particular, avoid eye contact with the condensate.

» Rinse affected areas of skin thoroughly. Check whether a
visit to the doctor is necessary.

ATTENTION

A small amount of sample gas may escape at the
condensate outlet of the device

2.8 Danger from leaking acid

14



2 Notes on the device and safety

A DANGER

Chemical burns due to sensor acid

Under certain circumstances, acid may escape from
electrochemical sensors. This can cause damage to the skin or eyes

» Avoid contact with leaking acid from electrochemical
sensors.

» Wear personal protective equipment when handling
electrochemical sensors

15



3 Intended use

3

Intended use

The analyzer is designed to determine the proportion of various gas
components in a sample of combustion plant flue gas. Typical gas
components here are carbon dioxide or oxygen in proportions of up
to 20 vol% as well as other gas components in significantly lower
concentrations such as carbon monoxide up to 10000 ppm.

The analyzer is designed for continuous operation and measures the
gas composition at adjustable time intervals.

The results of the gas analysis are used to monitor emissions and
optimize plant processes.

The analyzer is not to be used as a safety-determining component
whose measurement results justify the safety of persons, the system
or parts thereof.

16



4 Device description

4 Device description

The product name, serial number and further information on device
identification can be found on the nameplate attached to the outside
of the analyser housing.

4.1 Identification and nameplate

The configuration of your device can be found on the nameplate.

MRU GmbH |
Fuchshalde 8+12 :
74172 Neckarsulm |

’
VA"' www.mru.eu :

1
“tAnalyser | SWG 100 SYNGAS - Ex ||

2\J|~Serial-Nc':. | XXXXXX | :

since 1984 @

3\IrPower Supply | 100 - 240Vac/ 50/60Hz |:

4 | |
\IrPower Consum. | 400VA | |
|

"} Protection &x) 113G ExdbecnCIICT3 Ge

|
8~ Ambient Temp. [ -10°c . +a5°¢ ]

| .

7~ Measuring 02 25% H2:100%
:Components CO: 100% CO2:100%
| CH4:100% H2S:2000ppm

|
B\ILMfg-Date | 01 - 2024 |

! WARNING !
RISK OF ELECTROSTATIC CHARGING HAZARD
SEE INSTRUCTIONS IP 65

[
l
1
[
\
[
[
[
| \
| \
9| ‘

I c E Made in Germany{

# Designation

1 Product name
Serial number
Power supply

Electrical power

Ex-protection

o Ul AW N

Permitted ambient temperature
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4 Device description

8
9

Detectable sample gases and their measuring ranges
Manufacturer date

Labelling

4.2 Functional description

To analyse the gas, the analyser sucks in gas by means of a
sample gas pump, which is supplied via sample gas lines. The
volume flow of the sample gas is recorded and the pump is
regulated in order to achieve a constant volume flow of the
sample gas.

Depending on the equipment, sample gas can be supplied from
different measuring points. The analyser switches between the
measuring points at an adjustable time interval. Only gas from
one measuring point can be analysed at any one time.

The gas is dried in a Peltier gas cooler, producing condensate
which is discharged via a condensate pump.

The sample gas is filtered to remove harmful dust particles

The sample gas is fed to various analysis modules, which
analyse the gas based on different measuring principles
depending on the type of gas.

The sample gas is led out of the device via a common gas outlet
(VENT) after the analysis.

The device can be operated by the user via a local operating
unit. Measured values can be viewed there, and device
parameterisations can also be carried out.

The device saves individual measured values at the end of each
measurement interval in an internal data memory. Permanent
availability of consistent data in short time intervals is not
guaranteed here; for this purpose, the user must realise external
data acquisition.

The device provides measured values via various analog or
digital interfaces, which correspond to the live values or are
assigned to their respective measuring point.

The device allows the connection of test gas cylinders of known
concentration. Test gas can be used manually by the user or
automatically by the device itself to adjust (calibrate) the
measurement technology.

18



4 Device description

4.3 Basics of analyzer technology

4.3.1 Gas extraction and gas supply

4.3.2 Gas supply

To be able to measure water-soluble components such as NO2 or
SO2, heated sample probes and heated sample gas lines must
generally be used. Depending on the equipment, the analyzer can
regulate the temperatures of the probe and sample gas line. Please
note the limits of the control engineering, especially with the heated
hose: the temperature-carrying measured variable is recorded at one
point along the sample hose. Sections of the sample hose upstream
or downstream may have different temperatures. Ideally, the entire
length of the sampling hose should be installed at the same ambient
temperatures.

Gas supply is realised via a diaphragm pump. The volume flow
generated by this pump is recorded and controlled by means of a
differential pressure measurement via a separate bottleneck.

4.3.3 Methods used for gas analysis

4.4 Zeroing

The following measuring principles are used in the measuring
devices, depending on the equipment:

1. 02 is measured using electrochemical gas sensors or a
paramagnetic oxygen sensor

2. CO, NO, NO2, SO2 are measured using electrochemical gas
sensors or NDIR infrared absorption measurement technology,
depending on the equipment.

3. CO2, CH4, N20O are measured using NDIR infrared absorption
measurement technology, if supported by equipment

4. H2is measured by a thermal conductivity sensor depending on
the equipment

All gas analysis methods used are subject to a short-term drift at the
zero point, which leads to deviations from zero even if there are no
target gas components in the sample gas. To correct this, the

19



4 Device description

measuring device carries out a zero-point measurement at a specified
time interval. All sensor modules are purged with fresh air (zero gas)
and then the displayed value of all sensors is set to zero (20.96 vol%
for oxygen).

The size of the zero drift is influenced by various factors, such as
temperature changes, physical or chemical changes in the sensors.

The time interval for zeroing must be adjusted by the user with
regard to the size of the zero drift and the required measurement
accuracy.

Typical intervals for zeroing range from a few hours to a maximum of
one day.

4.5 Calibration of the device

The sensitivity of each gas sensor is subject to long-term drift, which
can lead to deviations from the target value. This drift can be caused
by general ageing effects or wear.

To correct this, the measurement technology should be calibrated
(adjusted) at regular intervals using test gases of a known
concentration. This can be carried out manually by the user.
Alternatively, depending on the equipment, the device can carry out
an automatic adjustment using permanently connected test gas
cylinders.

The time interval of the adjustments must be carried out by the user
depending on the observed deviation and the required accuracy.

Typical calibration intervals range from weekly to annually.

20



4 Device description
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Note: the illustration applies equally to SWG100 and SWGZ200.
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Description

Operation unit

Wall hanging

M32 Gland for mains

Main switch

M12 Glands for IO Modules
Lock

Filter-unit

Condensate outlet™

Vent**

10

11

12

13

14

Description
H3PO4 inlet*

Zero gas inlet*
Calibration gas inlet*
Sample gas inlet*

Nameplate

*The positions of the inlets and outlets are printed on the unit. All
inlets and outlets have a G1/8 inner thread.
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4 Device description

4.6 Operation unit

**The position of the vent is printed on the unit. The vent has a G1/4
inner thread.

The control unit is used to operate the unit. In addition, the SD card

slot is located on the back of the control unit.

E- VSRR \S]

Description

TFT-Display

Control-keys
Function keys

SD-card slot.

22



5 Mounting the device

5 Mounting the device

Here you will learn how to assemble and install the device correctly.
The installation work includes:

Set up the device,
Wire the device electrically,

Install and electrically connect optional accessories, such as gas
sample probe or heated sample lines

Connect the sampling lines and, if necessary, liquids.

5.1 General installation rules

NOTE

For protection class and permissible ambient temperature, see
Technical specifications.

This protection class is only provided when the door is closed.

NOTE

Unless expressly stated, all MRU measuring devices must be
protected from direct sunlight and rain by a separate weather
protection. This weather protection must be procured and installed
by the operator.

A suitable installation location must fulfil the following criteria:

The installation location should be protected from direct
sunlight.

The installation location should be protected from direct rain.
The installation location should be easily accessible.
The installation location should be well ventilated.

The installation location should have sufficient space for
installation work and operation.

23



5 Mounting the device

5.2 Set up the device

The installation location should maintain the following distances:

A

Distances to the sides

Position Minimum distance
A Min. 50 cm
B Min 30 cm to the nearest wall
C Min. 100 cm to the floor (for wall-mounted
devices)
D Min. 50 cm to the nearest wall
A
B

Clearance in Front

Position Minimum distance
A Min. 120°...180°
B Min. 100 cm

24



5 Mounting the device

5.2.1 Dimensions and drilling plan

Wallmounting with:
. 4xM10 screws with with appropriate strength

@
= ©

730

700

sl

\()
52

542
600

Dimensions and drilling plan
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5 Mounting the device

5.3 Connecting the power supply

This section tells you how to connect the power supply. The device is
designed for 100 - 230 VAC / 47 - 60 Hz

Improper electrical installation

Risk of serious injury

» The power supply for this device should only be installed by
a trained and qualified electrician.

ATTENTION

Damage to the device

The device does not work properly

» Find out about your country-specific requirements for
additional electrical protection devices.

PREREQUISITE:

[] A suitable 3-wire installation cable with PE, L and N conductors
and with a cross-section of 1.5 mm? must be available.

26



5 Mounting the device

STEPS:

Electrical connection

# Description
1  Cable gland
PE conductor
L conductor
N conductor
N terminal

L terminal

N o o AW

PE terminal

[»] Feed the 3-phase cable through the cable gland.

[»] Connect the PE conductor to the PE terminal.

[»] Connect the L conductor to the L terminal.

[»] Connect the N conductor to the N terminal.
> You have installed the power supply.

27



5 Mounting the device

5.4 Connecting the alarm relay

You will find the alarm relay connection and the RS-485 connection
on the mainboard.

The alarm relay has the following properties:
. Potential-free

. Max. 24 VDC

. Max. T A

External actions (e.g. visual alarms) can be connected via the alarm
relay in the event of a system error

5.5 Connecting the RS-485 interface

% For this Modbus protocol (RTU) see extra manual.

®| ) Moo

AL

o D m 01)102) 103L_(pq4

Left side Mainboard, right side magnified view

#  Connection Description

1 Alarm connection Alarm connection 1

2 Alarm connection  Alarm connection 2
3 RS-485 A_EXT+

4  RS-485 B_EXT-

5 RS-485 GND

[»] Connect the cables to the plugs.

28



5 Mounting the device

5.6 Mounting the heating hose to the sample gas inlet
REQUIRED COMPONENTS:
HD-heating hose
HD-probe
2 x support sleeves
HD-probe tube
HD probe tube seal
[»] Roll out the heating hose.

The heating hose has 2 different sides. A device side A and a
probe side B.

Device side A: With wiring harness

[»] Insert side A of the heating hose into the sample gas inlet of the
device.

Probe side B: With probe plug

[»] Press the retaining clips 01 (see drawing) of the heating hose
adapter 02 together.

« The heating hose is fixed.

29



5 Mounting the device

Position Designation

1

Retaining clips

[»] Wire the wiring harness to the heating hose clamp. Proceed

according to the table.

0o N o u B~ o w DN

10*

Cable strand
colour

Brown
Blue
Green
White
Violet
Yellow
Green
White
Grey
Black

Function

L-heating hose
N-heating hose
TH+ heating hose
TH- heating hose
L-probe

N-probe

TH+ probe

TH- probe
L-backwashing
N-backwashing
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5 Mounting the device

[»] Connect the PTFE hose to the gas inlet.

Side A is fully mounted.

Position Designation

1 PTFE-hose

2 PTFE-screw nut
3 Clamping ring

[»] Open the cover of the HD probe.
[»] Insert side B of the heating hose into the HP probe input

[»] Press the retaining clips of the heating hose adapter together.

Position Designation

1 Retaining clips
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5 Mounting the device

[»] Connect the PTFE hose to the pipe fitting.

Position Designation

1 Support sleeve

2 Upper clamping ring
3 Lower clamping ring
4 Pipe nut

NOTE

To ensure that the pipe fitting is properly sealed, turn the pipe nut
04 with an SW 18 x1.5 spanner.

32



5 Mounting the device

[»]Insert the probe plug into the probe socket.

[»] Close the cover of the HD probe.
+ you have fitted the heating hose with the probe and the device.
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5 Mounting the device

5.7 Switching on the unit

Switch on the device using the main switch.

[»] Turn the main switch to the "ON" position. See picture below.

o

OFF

Main switch

The boot process is started. This process takes approx. 15 seconds.

Self-test is started. See picture below.

Self test  MRU SWG100 (EM 1
MGB 8 gases 0K
ESM (02-PM) Warm-Up
170 module 0K
Gascooler module 0K

Valve control module 0K
Cond. pump module 0K
T-sensor 26.4°C 0K
T-gascooler-R 5.4°C 0K
T-gascooler-L 20.1°C 0K

T W
L dowerd ||

[»] Wait until the self-test is complete. This process takes approx. 5
minutes.

The main measurement window appears. The grey background
means that the measurement mode is not active.

The first zeroing is started. See picture below.

[»] Wait until the device has completed the first purging phase and
zeroing. This process takes approx. 5 minutes.
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5 Mounting the device

The device goes into measuring mode. You can recognise this by the
white background. See picture below.

Measurement 1:19 5
NO —
[ppmiret3thalz]

i 0.0
[I:;nl]mrom. 9 95
2 20.93
'[I:E]guscooler-ll 4.0
Air ratio I

n

change phasel _storage | _extios |

+ The device is ready for measurement.
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6 Operation

6.1 Operating and display elements

#

w

i

o

Symbol

| PR

Description

ESC: Cancel or go back one menu level.

OK: Confirmation button.

Switching on and off: Press this button before
disconnecting the device from the mains. The device
saves changed user settings and other operating data
and purges the sensor modules with fresh air

Arrow keys: context-dependent functions, e.g. scroll
between lines, change values, change view.

Screenshot: Press this button to save a screenshot of
the current screen content to the SD card.

Context menu: Displays all available functions in the
window. All functions are listed as a blue submenu.

Function buttons: Activates the functions shown on
the display.
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6.2 Menu structure

After switching on, the device is in the measurement menu.
. Press the function key W to access the "STOrRAGE MENU".
. Press the function key & to access the "extras Menu".
Here you can see the general menu structure.

Measurement menu

Measurement 1:19 a
NO
[ppm/ref3%02] S

L 0.0
heen 995
o 20.93
'[I:E]gus:ool er-R 4. o

Air ratio

Storage menu Extras menu

Storage menu o] [ Extras menu 1]

Sample poin 1 2666

Measurement configuration
Available memory  72.3 % Measurement cycle config.
Analog output configuration
Alarm output configuration
Back purge configuration
Adjustment menu

Default settings

Contents SD card

T W
I N
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6.2.1 Measurement menu structure

Here you can see the structure of the measurement menu.

M 119 1

[ppm/ref3%02]

T-gas 0.0
02 [Ph;ul]mrnm, 9 9 5

oz 20.93

'[I:E]gustooler-k 4. 0

Air ratio g

-

03

# Designation
1 Menu bar
2 Display field

3 Function bar

6.2.2 Open context menu

In many windows, the context menu button opens an additional blue
menu window.

This contains a list of all possible steps or functions in this window.

The content of this window depends on the basic window from which
it was called up and therefore forms a context menu.

\ Adj meny EI\

EC adjustment by factor

EC adjustment by nom. value
AReplacement sensor
| Service mode
2 return (Esc)

H3P04 transp. hoost
s\ Condensate transp. boost
Gas selection 1€ro gas
C02in zero gas [ppm] 400

6.3 Setting options Measurement menu

You can perform the following actions in the measurement window.
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6 Operation

. Change the display mode: Zoom / Standard

. Change measurement page.

. Display last measurement point values

. Individual configuration of the measurement window content.
6.3.1 Switch to Zoom/Standard display mode

STEPS

Gas sampling 1:10 Gus sampling 1:10

Comparison: Standard and zoom view

[»] Press the menu button B in the measurement window.
Submenu opens.
[»] Select between zoom view and standard view.
+/ The view is selected.
NOTE

For devices with only one measuring point, switching is also
possible with the up/down arrow keys (¢ -»).

6.3.2 Change measurement page

STEPS

Gas sampling 1:20

[»] Press the right/left arrow key ().

v The page is changed. The page number is displayed in the title
bar.
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6.3.3 Display last measuring point values

You can display the last values of the measuring points that are not
active.

PREREQUISITE
Your device has several measuring points.

[i]You do not interrupt the active measurement. However, you
can view the last values of the last measuring points. This has
no influence on the currently active measurement.

STEPS

[»] Press the upper/lower arrow keys («-).

+ In the menu you will see the values of the next measuring point.
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6.3.4 Configuring the measurement window

You can change the order of the displayed measurement values in
the measurement window.

STEPS

Gas sampling 1:41

|\Meas. duration 1 hour

T Manual phase change (F])'_

[»] Press the menu key B in the measurement window.
The blue submenu appears.

[>] Select "DEFINE MEASURING WINDOW".
The measurement window is active again.

[»] Mark the position to be changed with the up/down arrow keys (¢
_)).

[»] Select the desired display value with the left/right arrow key ({-
)-
[»] Press the @-key to confirm the display value.

The selected display value appears in the desired position.

[»] Confirm the change.

NOTE

The selection of the measured values shown in the display does not
affect the transmission of measured values at the analog or digital
interface.

However, it is possible to use the displayed measured values once
as the basis for a separate address list for ModBus transmission, so
that the values of interest to the user can be read out efficiently
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6.4 Storage menu

6.4.1 Data storage

Data storage
Special features

The measured values are stored internally in the device.
. The device can store up to 20 000 measured values.

. The device stores the current measured values at the end of the
measuring cycle for each measuring point.

. As soon as the memory space is full, the device overwrites the
oldest measured values (ring memory principle).

You can equip the device with an SD card. We recommend that you
do this.

The device has a data storage strategy:

. If memory usage is 99%, the oldest 20% of the measurements
are automatically saved to an SD card in CSV format and then
deleted from the memory in the device.

. If the export to the SD card fails (SD card is missing or write-
protected), only 4 % of the old measurements are deleted. The
file name shows the date of the last measurement exported in
the file e.g. "20141031.csv".

NOTE

Example:

A device with 2 measuring points and a configured measuring cycle
of 32 minutes stores 2 * 24 * 60/32 = 90 measurements per day (45
per measuring point). The ring buffer provides capacity for
measurements of 20000/90 = 222 days (more than 7 months).

6.4.2 Calling up the data storage menu

In the storage menu, you can view your saved data:

. View

. Export

. Transfer to other data formats.

[»] Go to the measurement window if you are not already there.
[»] Press the @-key in the measurement window.

+ You are in the storage menu.
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6.4.3 Displaying stored values in text mode

To read saved measurements in text mode, proceed as follows:
E| Enter the DATA STORAGE MENU.
[»] Press the B-key = ,view Text.

The last stored measurement is displayed.

[»] Navigate through the measurements with the right/left-keys
until you find your measurement.

NOTE

You can use the @-key to go to the last measurement.

+/ You can continue navigating with the steps above.

6.4.4 Displaying stored values in graphic mode

To read saved measurements in graphic mode, proceed as follows:

|E| Enter the DATA STORAGE MENU.
[»] Press the @-key = "view GRAPHIC".
The last stored measurement is displayed.

[»] Navigate through the measurements with the right/left-keys
until you find your measurement.

NOTE

You can use the m-key to go to the last measurement.

+/ You can continue navigating with the steps above.

6.4.5 Export measurements to SD card

You can export your measurements as a CSV file to an SD card.
PREREQUISITE

An SD card is in the device.
The SD card must not be write-protected.
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NOTE

The CSV format is country-specific. The respective valid CSV format
is set via the "General settings"” menu.

[»] Call up the DATA STORAGE MENU.
[»] Press B-key = “expoRT > sD".

The CSV files are written to the SD card. When the process is
completed successfully, a message appears.

«/ The data are saved as CSV format on the SD card.

6.4.6 Setting the CSV format

You can set the CSV format directly on the device.
[»] Call up the DATA STORAGE MENU.
[»] Press the menu key B.

The susMENU opens(see picture below).

‘ Storage meny EI‘

g View meas. text (F1)

fExport » 5D card il

CSY configuration

View meus. graph (F3)
Delete measurements

Measurement (Esc)
Delete complete memory

exprt » S

[»] Open the csvsertings menu item.

The csv seTTiNgs menu opens (see picture below).

(SY settings 2

Field separator 002Ch
Decimal delimiter 002Eh
Entry for {(mg/m)®>  00B3h
Entry for degree 00B0h

I T
[»] Set your individual settings here.
[»] Exit the menu.
[»] Confirm the saving.
« The CSV settings are changed.
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6.4.7 Change CSV configuration

You can set the CSV format directly on the device.
[»] Call up the DATA STORAGE MENU.
[»] Press the menu key B.

The susMENU opens(see picture below).

|Sinmgu meny U‘

View meas. rext (F1

flExport » SD card il

CSY configuration

View meas. graph (F3)
Delere measurements

Meosurement (Esc)
Delete complete memory

|_view text_Lexport» SD | view graph |

[»] Open the csv cONFIGURATION menu item.

The csv cONFIGURATION menu opens (see picture below).

|CSV configuration U‘

T-gus [°(] (2)
T-gus [°C] (3
T-air [°(] 4)
02 [%] (9
€02 [%] (6)
Air rotio {7)
Exc.Air [%] (8)
NO [ppm] (9

|_insert | _nove | _ielefe |

[»] Edit the CSV configuration. Use the function keys GI@®@ to insert,
move or remove CSV values.

Select CSV predefined list
You also have the option of selecting 3 predefined lists for the CSV
format. These are:

. Set maximum list: All available measured values and all 9
attachment rows are displayed here.
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. Set standard list: All available measured values and 2
attachment rows are displayed here.

. Set small list: Only the basic measured values are displayed.

6.5 Menu: Extras
6.5.1 General settings

In this window, you can make basic settings for the device. Some of
these can be changed directly using the arrow keys. Others, such as
date/time or Modbus settings, can be accessed via submenus.

General settings g
LCD brightness 60 %
Country England
Language English
Keyboard beep ON
Request admin-PIN OFF
Service messuge OFF
External control OFF
Thresh.cond.alarm [kQ] 50
Storage interval  1/m.phose

Liote & time |l | _modbus |

Menu path: EXTRAS / GENERAL SETTINGS
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Setting Modbus

Setting
LCD Brightness

Country

Language

Keyboard beep

Request admin-PIN

Service message

External control

Condensate
threshold

Gas cooler

Date & Time
Modbus

Operation

Arrow keys (¢-))
Arrow keys (1-))
Arrow keys (1-))

Arrow keys (1-))
Arrow keys (1-))

Arrow keys (1-))

Arrow keys (1-))

Arrow keys (1-)

Arrow keys (1-))

Function key @
Function key @

Set the Modbus as follows.
[»] Open the menu: Modbus: EXTRAS / GENERAL SETTINGS > &

Sets the display brightness
between 20%...100%

Controls country-specific
settings

Selecting the display
language

ON / OFF

Determines whether
functions such as Adjustment
are protected by PIN :ON /
OFF

Determines whether
information on service due
should be displayed: ON /
OFF

Allows external control of the
device processes

Threshold before condensate
alarm is triggered, default
100 Q; 20...100 Q

Defines the temperature of
the gas cooler between 4..15
°C. Default 4°C

Local time

Serial interface settings

The menu window Modbus Slave Settings opens.

[»] Set the required baud rate, slave address and parity / stop bits.

[»] Exit the menu.
[»] Confirm the saving.
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Set date & time

[i] The device automatically saves measured values including a
time stamp. Therefore, the system clock of the device should
be set correctly.

[»] Open the menu: date & time: EXTRAS / GENERAL SETTINGS >
&

The menu window DATE & TIME opens.
[»] Set the date and time. Press the @-key.
[»] Exit the menu.
[»] Confirm the saving.

NOTE

Depending on the country selected, the device automatically
changes to summer time in spring and autumn. This function is
active for most European countries. Whenever summer time is
active, you will see a "*" in the menu timeline, i.e. 'Time *' instead of
‘Time'.
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6.5.2 Checking the set country and device language

NOTE

Setting the language

If the device displays a language that cannot be understood, you
can switch to English by pressing the menu button and selecting
'Set english language'.

Menu: Extras / Settings

The device will automatically set some country-specific settings such
as the language, date format, temperature unit, summer time
function and CSV export settings.

6.5.3 Measurement configuration

Hesvenen nfipuin 8 \enu path: EXTRAS / Measurement configuration

Demo meas. values OFF

In this menu you can set the temperature unit used and the volume

Show negat. gas values OFF
Temperature unit °C
Sample flow 50 I/h flow.

CO indication in % OFF
CH4 indication in % OFF
02 reference 3.0%

Settings Operation
. Temperature unit  Arrow keys (¢-?) °C/F
Sample flow Arrow keys (¢-)) 30..70 I/h

6.5.4 Measurement cycle configuration

Menu path: EXTRAS / MEASUREMENT CYCLE CONFIG

Measvrement cycle config. - 1515 @

fﬂe"’ing : gg” In this menu, you can set a measurement cycle with different phases.
eqasuremen 8

Measurement 1:30

Stand-hy 10:00
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6.5.5 Analog output configuration (optional)

|ﬂmn|ng output configuration U\ Menu path. EXTRAS / ANALOG OUTPUT CONFIGURATION
ioin S0 ] You can configure 4-20 mA outputs here.

1/0 1/2 SP1/ T-gus
1/0 143 SP1/ Air ratio
10 144 SP1/02
NOTE
This option item is only available if you have the IO module option.

6.5.6 Alarm output configuration

[ outpot coniguraion § Menu path: EXTRAS /ALARM OUTPUT CONFIGURATION

-
012 sP1/Taes ok You can configure alarm outputs here.

NOTE

This option item is only available if you have the IO module option.

6.5.7 Adjustment menu

[ FETEI g Menu path: EXTRAS / ADJUSTMENT MENU
EC adjustment by factor

58 o000 B o oD In this chapter you will find all possible adjustment options. You will
Adsrment Mot Gus Bench also find a Hardware Status & Tests menu here.

justment p-barometric
Adjustment smp. flow meas.
Hardware state & tests
Setup auto-calibration

Gus selection Zero gas NOTE

C02in zero gas [ppm] 400 ] ] o ] ]
I —— The operation of the individual adjustment menus can be found in

the respective measurement technology chapters.
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6.5.8 Default settings

Extras menu [5]
General settings ATTENTION

Measurement configuration .
Measurement cycle config. All saved settings are lost here.
Analog output configuration
Alarm output configuration
Back purge configuration

dusrenrmenu Menu path: EXTRAS / DEFAULT SETTINGS

efault serfings

Contents SD card This menu item allows you to reset all settings to the factory settings.
I —

6.5.9 Contents SD card

[ R g  Menu path: EXTRAS / CONTENTS SD CARD
<DIR> 080567.LCD . .
<DIR> 080567.MON This menu item shows you the contents of your SD card.

<DIR=> 081177.LCD
<DIR=> 081177.MON
<DIR> 081877.LCD
<DIR> 081877.MON
<DIR> 081878.LCD
<DIR> 081878.MON
<DIR> SYSTEM~1

L | efresh | open |

6.5.10 Event viewer

Event viewer g Menu path. EXTRAS / EVENT Viewer

Event viewer In this menu, you can view various events, such as times of zeroing or
error messages.

09.12.22 06:57:48
Leaving self rest
manually by user

Event stornge place 516

T
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6.5.11 Device Info

Hain-derice info 5
MRU SWG200 CEM

Firmware version 1.30.13
Meas kernel version 1.03
Bootloader version ¥1.00.04
Hurdware version 200
Serial number 081877
Manuf. date 11.05.2022
Operating hours 181.2
Adjustment date 01.01.1970

—~—————

Menu path: EXTRAS / DEVICE INFO

In this menu you get general information about your device. You can
also update the various built-in modules here.

Use the function keys to scroll cyclically through the various
subsystems (modules) installed in the device. You can see basic
information on each subsystem in the screen shown. Further details
on the subsystem with many parameter values can be viewed by
pressing the DETAILS button.
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7 Starting up the device

7 Starting up the device

Warming up and self-test of the device

After switching on, the boot process of the operating software is
started. This process takes approx. 15 seconds.

This is followed by the warm-up phase and a self-test of the system.
The accessibility and status of installed modules are recorded. As
some modules require a cool-down or warm-up time, this process
takes a few minutes.

Self test - MRU SWG100 SynGas [}

MGB €02,C0,CH4 0K
ESM (02-PM)  Warm-Up
ESM (H2-TCD)  Warm-Up
Gascooler module 0K
Yalve control module 0K
Cond. pump module 0K
Fun control module Warm-Up

T-sensor 25.2°C 0K
T-guscooler 4.8°C 0K
I N

[»] Wait until the self-test is finished.

The main measurement window appears. The grey background
means that the measurement mode is not active.

The first zeroing is started, in which gas is drawn in from the fresh air
inlet, the measuring modules are purged and a zeroing is performed.

Zeroing 245

[»] Wait until the device has completed the first purging phase and
zeroing.

The device goes into measuring mode. You can recognise this by
the white background. See picture below.
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7 Starting up the device

% 0.00
A 20.97
o 0.04
o 0.01
$ 0.000
[B%t]tlunce N2 79.0

« The device is ready for measurement and follows the set

measuring cycle or an external control, if available

7.2 Making basic settings

In general, a start of operation requires some basic settings of the
device to be checked or adjusted. These include in particular

Set country: This means that country-specific features are taken
into account by the software

Set language

Set date and time: as the measured values are stored in the data
storage with a time stamp, the date and time should
correspond to the local time

When using the serial interface (ModBus), the parameters of the
interface should be set on both sides of the communication
partners in order to communicate successfully

When using analog I/O signals: Adapt the analog outputs to the
desired behaviour

When using the alarm output: Adaptation of the alarm output
to the desired behaviour.

You can find out how to find and operate the points in detail in the
operation chapter.

As a rule, the other parameters of the basic settings can be left in the
factory settings and should only be adjusted if necessary.
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7 Starting up the device

7.3 Setting the measuring cycle

A measuring cycle defines the sequence of phases of the device.

During operation, this sequence must be adapted to the respective
measuring task.

The possible types of phases are:

. Zeroing.

. Measurement of the interior of the housing (interior monitoring
for device variants for flammable gases)

. Purging (depending on the device with ambient air or nitrogen).

. Standby.

. Measurement SP. x (SP.x stands for measurement of measuring
point x).

The duration of each phase can be configured. The device then runs

the set measuring cycle cyclically.

An active external control has priority over the measuring cycle set
here.

7.3.1 Menu path and basic structure

Menu path: EXTRAS / MEASUREMENT CYCLE CONFIG:

In this menu you can see the currently active measuring cycle of your
device.

The illustration below and the table show the meaning of the
individual sections.

Measurement cycle config. - 1:08:00 @

* Ieroing
Stand-by 50:00

Measurement 5:00
Purging 3:00
Measurement 5:00
—mm

# Description
1 Duration until end of measuring cycle
2 Measuring cycle list

3 Function keys
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7 Starting up the device

7.3.2 Navigating in the menu

You can set each phase individually. To do this, you must call up the
phase submenu.

[»] Select your desired phase with the up/down arrow key.
[»] Press the @-key.

The phase submenu for the phase appears. In the example
below for taking the zero point.

‘ Measurement cycle config. - 515 Ul Cycle phase details 5]
* Zeroing 3:00 Zeroing

Measurement 0:45 The phase is acivared.
Measurement 1:30 Phase duration 3:00

L Luwto-config |_insert L5 minutes | |5 minutos |

You can make individual settings here. See the following chapters.

7.3.3 Change phase type

7.3.4 Delete phase

[»] Use the up/down arrow keys to select the phase to be changed.
[»] Use the left/right arrow keys to select the desired phase type.

[»] Use the up/down arrow keys to select the phase to be deleted.
[»] Press the function key @ to delete the phase.
v You have deleted the phase.

cycle config. - 2505 @ | L) cycle config. - 20:05 U\

Zeroing 5:05 * Teroing 5:05
Mensurement SP1 5:00 Measurement SP1 5:00
Measurement SP2 5:00 Measurement SP2 5:00
Measurement SP3 5:00 Measurement SP3 5:00

Measurement SP3 5:00

m Lo conig | incor
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7 Starting up the device

7.3.5 Insert phase

[»] Press the function key @.
A new phase appears.
[>] Press the left/right arrow key to select your desired phase.

+ You have inserted a new phase.

‘ Measvrement cycle config. - 20:05 EI‘ Measurement cycle config. - 25:05 @

Leroing 5:05
Mensurement SP1 5:00
Mensurement SP2 5:00
Mensurement SP3 5:00
Mensurement SP3 5:00

Measurement SP1
Measurement SP2 5:00
Measurement SP3 5:00

L Jotoconliy) m

insert

7.3.6 Insert Autoconfiguration

Two standard cycles are stored. You can insert the cycles via auto
CONFIG.
NOTE

The autoconfigurations only contain measurements and zeroings.
Other phases are deleted.

|E| Press the function key B.

A zeroing is inserted at the beginning of the measurement
cycle.

[»] Press the function key @ again.
One zeroing per measurement is inserted.

[»] Select the standard that is reasonable for your measurement

application.

[ Measurement cycle config. - 20:05 O & rycle config. - 30:00 @)
* Zeroing 5:05||Zeroing 5:00
Measurement SP1 5:00| Measurement SP1 5:00
Measurement SP2 5:00|Zeroing 5:00
Measurement SP3 5:00| Measurement SP2 5:00

Zeroing 5:00
Measurement SP3 5:00

L Lot confi L imsent ) Looto-config |_insert |

The two auto configurations in comparison.
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7 Starting up the device

7.3.7 Phase submenus: Setting options

Here you can find out which settings are possible in the phase
submenus.

7.3.7.1 Zeroing (Cycle phase details)

Cycle phase details =]

Zeroing
The phase is activared.
Phase duration 5:05

L Sminstes || +5 minvtes

In the menu, the details of the cycle phase for zeroing can be viewed
and, if necessary, changed.

Zeroing

Measuring valve Closed

Zeroing valve Open

Duration Phase duration: 2 min to 24 h

7.3.7.2 Measurement SP.x (Cycle phase details)

Cycle phase details 5]
Measurement

The phase is activated.

Phase duration 5:00
Suctionfresponse time  4:30
Live meas. time 0:30

In the cycle phase details, the measuring time and the suction time
can be changed. Each individual measuring point can be adjusted
individually.

Measurement SP.x

Measuring valve Measuring valve of the current measuring
point is open, all others are closed

Zeroing valve Valve closed

Duration Phase duration: 2 min to 24 h
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7 Starting up the device

7.3.7.3 Stand by (Cycle phase details)

Cycle phase details 2
Stand-by

The phase is activated.

Phase duration 50:00
Purging time 3:00
Quiet time 47:00

Within this cycle phase, the purging time and the quiet time can be
set.

. Duration of the phase: Total standby time.

. Purge time: Purging of the device with ambient air through the
zero gas inlet.

. Quiet time: The time the device is in sleep/quiet mode.

Stand by

Measuring valve Closed

Zero valve Closed

Duration Phase duration: 2 min to 24 h
Purging time 30sec.to 1h

Quiet time calculated

7.3.7.4 Purging (Cycle Phase Details)

Cycle phase details g

Purging
The phase is activated.
Phase duration 3:00

Purging is a separate configuration item for purging the device with
ambient air and thus removing foreign gas from the lines and the
measuring equipment. This may be necessary when switching
between different measuring points that have different gases or gas
concentrations.
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7 Starting up the device

Purging
Measuring valve
Zero valve

Duration

Closed
open

30sec. To1h

60



7 Starting up the device

7.3.8 Example for a measurement cycle configuration

This example will show you in detail how to set a measuring cycle.

Stand-by (with
purge time: 3 min.
and quiet time 10

Zeoring (25 min.) Zeroing (15 min.) min.)
Sample point 2 (15 Sample point 1 (10
min. with 3 min. min. with 5 min.
measurement measurement
time) time)

|z| Open the path: EXTRAS / MEASUREMENT CYCLE CONFIG.
The standard measuring cycle appears.
[»] Insert a zeroing.
[»] Press the @ key.
The phase submenu opens.
[»] Set the zeroing to 25 min.

The zeroing has been set to 25 min.

[ Weasurement cycle config. - 20:00 @) Cycle phase details o Cycle phase details g
* Teroiny 5:00 Zeroing Zeroing

Meusurement SP1 5:00 The phase is activated. The phase is activated.
Measurement SP2 5:00 Phase duration 5:00 Phase duration 25:00

Measurement SP3 5:00

O

[»] Go back to the measurement cycle configuration menu.

[ Sminvtes | Sminutes |

L Jotoconfig|_insert

[»] Insert the measurement SP.2.
[»] Open the phase submenu of measurement SP.2.
[»] Change the settings.

[»] Proceed in the same way with the items measurement SP.1 and
standby.

v The measurement cycle is set.
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7.4 Cycle timer: Interception of events

The cycle timer is used to record an event from the measuring phase.

The standby or zeroing phases are set so that the event always falls
within the measuring phase. An event can be, for example, the start-
up of a system.

The cycle timer is characterised by the following:
. Is prioritised above the normal set measuring cycle.
. Is deactivated in the default setting.

7.4.1 Calling up the cycle timer

The cycle timer menu is called up as follows:
Menu path: EXTRAS / MEASUREMENT CYCLE CONFIG . / CONTEXT MENU / CYCLE TIMER

The "Cycle timer" menu window appears.

‘ [ cycle config. - 515 EI‘ Cycle timer g

* Teroing 3:00 Measurement cycle
Measurement 0:45 synchronisation via timer
Meuasurement 1:30

The 1st meas. phase

ends at 12:00:00

Interval for 02:00:00

ultern. end times  14:00:00

Time 12:03:08
EEEmrTTIETTE Context menu “cycle timer” |- S————

7.4.2 Menu structure

The menu is structured as follows:

1. The 1st measuring phase...ends at: Set when the 1st measuring
phase ends. After the measuring phase, a zeroing starts.

2. Interval for: Length of further measurement phases. After the
measuring phase, a zeroing starts.

3.  Alternative end times: Display of the following measurement
phase starts.

4.  Time: Shows the current time.

Cycle timer [}

Measurement cycle
synchronisation via timer

The 1st meas. phase

ends ar 12:00:00
Interval for 02:00:00
ultern. end times  14:00:00

Time 12:03:08
| |
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7 Starting up the device

In the example shown, the measurement phase is always
12 o'clock, 14 o'clock, 16 o'clock, 18 o'clock, 20 o'clock, 22 o'clock, O
o'clock, 2 o'clock, 4 o'clock, 6 o'clock, 8 o'clock or 10 o'clock. This

means that the zeroings (except the first one after power-on) are
always started at these times

NOTE

The interval should be selected so that the total cycle duration is a
multiple of this (in the example this is 2h * 4 = 8h).

7.4.3 Setting the cycle timer (example)

A measuring system consists of 3 devices. The measuring cycle of the
devices should be set so that the system is permanently monitored
and the zeroings do not overlap. The 3rd device serves as failure
protection.

This can be achieved, for example, by the following setting:

Device A:  1st measurement phase ends at Interval = 2 hours
11:20

Device B:  1st measurement phase ends at Interval = 2 hours
12:00

Device C:  1st measurement phase ends at Interval = 2 hours
12:40

Without the cycle timer, all 3 devices would run synchronously in the
event of a power failure until the 1st zeroing is completed. Only then
the configured cycle would start to run.

In the event of a power failure at 1 p.m., this means that all 3 devices
perform the self-test at the same time and the zeroing and 1st

measuring phase run synchronously. The 1st measuring phase would
be completed at 20:50.
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7 Starting up the device

Activating the cycle timer would result in the following offset:

A: 1st measurement phase 2. zeroing start:21:20
End: 21:20

B 1st measurement phase 2. zeroing start:20:00
End: 20:00

C: 1st measurement phase 2. zeroing start:20:40
End: 20:40
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8 Maintenance of the device

8 Maintenance of the device

Determine the status of the modules

The device consists of the control unit and a series of installed
modules. These modules are independent functional units that are
controlled by their own software and communicate with the control
unit via an internal bus.

It is therefore essential for the correct functioning of the device that
all modules are accessible ("online") and that bus communication is
error-free.

Check all subsystems under ExTRAS / DEVICE INFO.

Hain-device info =]

MRU SWG100 CEM

Firmware version  B.30.94
Meas kernel version 1.03
Bootloader version ¥1.00.04
Hardware version 200
Serial number 081877
Manuf. date 11.05.2022
Operating hours 1189.1
Adjustment date 05.07.2023

W

8.2 Software update

In this section you will learn how to update the firmware of the
device.

In general, the following applies:
. Each module in the device can be updated.
. Updates have the programme extension, fwb.

. Depending on the firmware module, there are special
abbreviations in the programme name.

8.2.1 Updating the control unit

Here you can find out how to perform an update.

[»] Copy the firmware to the root directory of an SD card.

[»]Insert the SD card into the SD card reader of the device.
% SD card reader position: .

The device emits a sound.
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8 Maintenance of the device

[»] Open the menu ,ExTRAS / DEVICE-INFO".
The pevice INFo window appears.
[»] Press F2 = ,pETAlLs".
The menu ,MAIN DEVICE DETAILS” appears.
[»] Press F2 = ,UPDATE".
The update starts.
[»] Wait until the device restarts.

« You have successfully performed an update.

Muin-device info a Main device details [}
MRU SWG100 CEM Mainhoard no
Firmware version  B.30.94 Number of sumple points 1
Meas kernel version 1.03 Number of /0 modules 1
Bootloader version ¥1.00.04 Number of VC modules 1
Hardware version 200 Number of CP modules 1
Serial number 081877 MG-bench 8 gases
Manuf. date 11.05.2022 02 sensor (PH) (ESM)
QOperating hours 1189.1 02 up to 25 percent
Adjustment date 05.07.2023 m Heated hose m
. S o
| | FWupdme |

8.2.2 Update of installed modules

[»] Copy the firmware to the root directory (root directory of an SD
card).

[»] Insert the SD card into the SD card reader of the device
% SD card reader position: .

The device emits a sound.
[»] Open the "Extras / DEVICE INFO" menu.
[»] Press the left / right arrow key
The menu ,suB. - sYsTEMS INFO" appears.
[»] Select the "pevice” menu item.
[»] Use the left / right arrow key to switch to the respective menu.
|z| Press F2 = ,upDATe".
The update starts.
[»] Wait until the device restarts.

+ You have successfully performed an update.
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8 Maintenance of the device

HMain-d evice info =} [ Sub-systems info g Device details =]
MRU SWG100 CEM Device MGB Device MGB
Firmware version  B.30.94 Connection state Online B gases
Meas kernel version 1.03 Device ID 10 Serial number 711628
Bootloader version V1.00.04 Comm. interval [ms]  379.4 Firmware version  ¥1.01.16
Hurdware version 200 Counter frames QK 6044 Bootloader version ¥1.00.04
Serial number 081877 Counter frame errors 0 Hardware version ¥2.00
Manuf. date 11.05.2022 Counter time-outs 0 Manuf. date 04.05.2022
QOperating hours 1189.1 Adjustment date 05.07.2023
Adjustment date 05.07.2023 ’ m Averaging rime [5] 200 m
. S o o
[ nore [P e |

The reliable function and measurement quality of the device can only
be guaranteed with regular inspection and maintenance.

In addition to regular routine checks by the operator, the
manufacturer recommends regular 2-yearly maintenance (2x per
year) of the device by a qualified specialist company to maintain
reliable function and high measurement quality.

8.3 Preparation and instruction for maintenance

For maintenance work, the main fuse in the device must be switched
off. Even when the main fuse is switched off, dangerous electrical
voltages are present on the primary fuse side.

If necessary, disconnect the device from the electrical supply and
secure it against being switched on again.

Dangerous gases may escape during maintenance work on the gas
system. The gas supply to the device must be switched off.

For electrical work as well as for work on the gas system, all nationally
applicable directives must be observed at the installation location.

8.4 Regular maintenance work by the operator

All inspection and maintenance works are highly dependent on the
individual conditions of use and operation on site. The specified
intervals are therefore to be understood as guidelines.

Check Recommend Action
ed Interval

Humidity in the device  Weekly Remove humidity. Remove
the cause of the humidity
penetration.

Dirt and deposits in the Weekly Remove dirt, prevent
device further penetration of dirt.
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8 Maintenance of the device

Dirt or humidity on fan  Weekly Replace the fan filter mat.
filter

Visually check gas lines  Weekly Replace gas lines if

for leaks and correct fit necessary

Inspect condition of gas Monthly Exchange if necessary
filters and critical parts

(see table)

The following lists the parts of the analyser that are critical to the
reliable operation of the device. These parts must be replaced at
intervals independent of the regular inspection.

8.5 Maintenance parts: Position overview

8.5.1 The spare parts set #13430

The spare parts set #13430 contains all important spare parts.
You can see them in the table below:

# Element Quantity Article number
1 Filter element PTFE 1 12685
2 Inline filter SOx/NOx 2 56795
3 Inline filter activated carbon 1 65034
4 Filter mats for fan 10 60320
5 PTFE-filter 1 59059
6 Spare parts for peristaltic 2 13405
pumps
1 2 3
:\»h.//l m \N
4 5 6
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8 Maintenance of the device

8.5.2 Spare part position outside

# Element

Article number

1 Filter mats for fan

60320
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8 Maintenance of the device

8.5.3 Spare part position inside

# Element Article number
1 Inline filter acitvated carbon 65034
2  Spare parts for peristaltic pumps 13405
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8 Maintenance of the device

Detail A

# Element Article number
1 PTFE filter 59059
2 Inline filter SOx/NOx 56795
3 Filter element PTFE 12685
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8 Maintenance of the device

PREREQUISITE
New filter mat

STEPS

Ot

[»] Push the blue tab . of the filter housing.

The filter housing opens.

[>] Replace the filter mat[02]

+ You have replaced the filter mat.
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8 Maintenance of the device

8.5.5 Replacing the inline SOx / NOXx filter

@,

Inline-Filter SOx/NOXx

Here you will learn how to replace an inline filter.
PREREQUISITE

[»] The device must be disconnected from the power supply before
replacing.

STEPS
‘\071 ) 04
v ST - g
(03) ‘¢? (05)

# Description

1  Filter element

Inline filter connection
Hose

Installation direction

g AW N

Clamp

[»] Pull the hoses 03| from the inline filter connections .

[»] Remove the used Inline filter from the clamp 05 if necessary.
The old Inline filter is removed.

[»] Attach a new inline filter to the clamp |05 if necessary.

[»] Reconnect the Inline filter connections to the hoses.

+ You have replaced the inline filter.
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8 Maintenance of the device

8.5.6 Replacing the PTFE filter water stop

Here you will learn how to replace a PTFE filter.

\{& PREREQUISITE
vV

The device must be disconnected from the power supply
before replacing.

You will need a SW 16 spanner.

Replacing the PTFE
filter water stop

You need PTFE sealing tape or something comparable.

STEPS

Position Description

1 PTFE filter
2 Threaded fitting
3 Socket

[»] Remove the old PTFE filter from the clamps.
[»] Unscrew the threaded fittings |02 with an SW 16 spanner.

You have removed the PTFE filter.
[»] Seal the sockets [03| of the PTFE filter 01| with PTFE sealing tape.

[»] Screw the threaded fittings 02 onto the sockets of the PTFE
filter.

[»] Reattach the PTFE filter to the clamps.
« You have replaced the PTFE filter.
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8 Maintenance of the device

8.5.7 Replacing the condensate pump hose

After a certain period, you must replace the condensate pump hoses.
STEPS

# Description
1 Peristaltic pump cover
2 Pump head

3 Condensate pump hose

[»] Take the hose pump cover 01| with a crosshead screwdriver.
[>] Remove the yellow pump head 02|

[»] Replace the condensate pump hoses (03 with new condensate
pump hoses.

[»] Reinstall the yellow pump head.
[»] Screw the hose pump cover back into place.

«/ The condensate pump hoses have been replaced.
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8 Maintenance of the device

8.6 PIN code

All functions and menus that prevent the normal measuring function

of the device due to changes can be protected against unauthorised
access by the administrator PIN code if required.

If unauthorised persons should have access to the device, we strongly
recommend that you activate the administrator PIN code.

[i]The PIN code is: F1 - F1 - F3 - F2 - Arrow up - Arrow down

[i] The PIN code request can be activated and deactivated in the

EXTRAS - GENERAL SETTINGS menu. Deactivation requires a correct PIN
code entry.

[i] Once the PIN code has been entered correctly, the device is in
administrator mode (without password) for 10 minutes after a

button is pressed. Each further button press enables a further
10 minutes of password-free operation.
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8 Maintenance of the device

8.7 General notes on test gases

Adjusting sensors always involves applying test gases of a known
concentration to the device and changing the adjustment factors of
the sensors so that the actual value corresponds to the target value.

It is generally recommended to adjust the test gas concentrations to
the concentrations that actually occur in the sample gas.

If several measuring channels are to be calibrated, it is generally
advisable to keep the test gases individually in separate gas cylinders.
Some test gases can be mixed together in a test gas cylinder. Please
coordinate which gas mixtures are suitable for which purpose with
your supplier and, if necessary, MRU.

A WARNING

High pressure
The calibration cylinder is under high pressure.
Can lead to injuries and death.

» Observe the relevant regulations when handling test gas
cylinders.

A WARNING

Toxic gases
Test gas cylinders may contain gases that can cause asphyxiation or
poisoning.
» Check the tightness of the test gas installation using the
appropriate means
» Use personal protective equipment

8.7.1 Unpressurised gas supply

Test gas is often fed to the measuring device without pressure, as this
type of gas feed corresponds to that which is usually also present in
the measuring operation. For this purpose, the test gas is divided
after the cylinder pressure reducer between a partial flow that is
drawn in by the measuring device and a partial flow that flows out
into the environment without resistance.
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8 Maintenance of the device

In order to monitor the outflow of the excess volume flow, it is
advisable to install a ball flow indicator or similar in the branch to the
environment.

Unpressurized test gas supply by a measuring device

# Description

1 Flow indicator

Pressure reducer
Adjustment bottle
T-piece for gas splitting

o A~ W DN

Condensate bottle

The pressure reducer of the test gas cylinder is set so that a slight
excess volume flow is released into the environment (less than 1 1/h)
during operation of the measuring device.

This type of test gas supply is not suitable for permanent installation,
so not for auto-calibration option of the device.

Check the technical data of the device to see which gas inlets are
suitable for unpressurized gas supply.

8.7.2 Permanent installation of a test gas cylinder

To permanently connect test gas to the measuring device, a direct
connection of both components is used without splitting the volume
flow.
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8 Maintenance of the device

ATTENTION

Too high gas pressure in the device

Damage to the device, gas leakage
» Use suitable pressure reducers
» Observe the maximum overpressure of the device inlets

(see technical data)

Connection of a gas cylinder

# Description
1 Adjustment bottle

2 Pressure reducer
(for maximum pressure see technical data)

3 Connecting hose, e.g. DN4/6 mm PTFE hose
4 Calibration gas inlet

5 Device

8.7.3 Setting test gases in the device

In principle, the measuring device supports the possibility of
introducing test gas into the device via different routes. As a rule, this
is done via the calibration gas inlet, but in some cases calibration gas
can also be introduced via the sample gas inlet, e.g. to calibrate
special features that are only present in this way (probe effects).
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8 Maintenance of the device

[»] Open the menu: EXTRAS / ADJUSTMENT MENU.

[»] Select the Gas seLecTion menu item.

meny (1]

Adjustment gas factor
Adjustment gas nom. value
NDIR C02/CH4 adjustment
Adjustment CH4 pellistor
Adjustment smp. flow meas.
Hardware state & tests

Setup auto-calibration

Gas selection  sample gas 1

€02 in zero gas [ppm] 400

[»] Use the left / right arrow key to set the option measuring gas

(1-X)/Zero gas/Calibr.Gas (1-X).
« You have chosen the test gas.
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8 Maintenance of the device

8.8 Calibrating the multi-gas NDIR bench

You can calibrate the NDIR measurement technology.
PREREQUISITE:

Different calibration gas cylinders. The type of gas depends on
the installed measurement technology.

[i] The gas concentrations should be between 70% and 90% of
the measurement range of the measurement technology.

ATTENTION

The calibration bottle must remain closed until you are instructed
to open the calibration bottle.

Measurement 1:19 g Extras meny ] Adjustment 59:39 g
[r:pomfrela%()?] -—— General seftings EC adjustment by factor
T-gas 0 o Measurement configuration EC adjustment by nom. value
rg - Measurement cycle config.
E;ﬂl]""“m- 99 5 Analog output configuration Adjustment p-harometric
02 Alarm output configuration Adjustment smp. flow mens.
(%] 2 0 N 9 3 Back purge configuration Hardware state & tests
T-gascooler-R 4.0 Setup auto-calibration
A - Default seftings Gas selection alibr.gus
Air ratio smos Contents SD card €02 in zero gas [ppm] 0
XTI T T 3 | O | | —
STEPS:

[»] Open the menu: Adjustment: EXTRAS / ADJUSTMENT MENU.
[»] Open "AbjusTMENT MULTI GAS BENCH " in the adjustment menu.

The adjustment menu opens. The adjustment menu has the
following structure.

Abgleich Multi Gas Kivette 2 1
CH4 [ppm] 0.4
Unr. Sollwert 450 1.000 g
Ob. Sollwert 4500 1.000

€02 [%] u.usa\ 3
Unr. Sollwerr  5.000 1.000
Ob. Sollwert  15.000 1.000
CO [ppm] 0.2

Unt. Sollwert 135 1.000
Ob. Sollwert 2250 1.000
> -

Hullpunkt

I

Adjustment menu

5
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8 Maintenance of the device

€02 [%] 99.222
Low.set point 40.000 1.021
Upp.set point'100.000° 1.000
Inverted commas show

whether you can
change the actual value

# Description

1 Gas designation with actual value

2 Lower setpoint with current setpoint concentration and factor
3 Upper setpoint with current setpoint concentration and factor
4  Zero point

5 Reset adjustment to default (F3 key).

[»] Use the up/down arrow keys to select the lower setpoint value of
the gas to be calibrated.

NOTE

Select the lower setpoint for a single-point adjustment.

[»] Press the right / left arrow key.

A blue window appears. The current setpoint value is entered in
the blue window.

Adjustment Multi Gas Bench ) Adjustment Molti Gas Bench
CH4 [ppm] -0.3
Low.set point 450 1.000
Upp.set point 4500 1.000
€02 [%] 0.063

Low.set point 16.000 1.000
Upp.set point 40.000 1.000
CO [ppm] -0.3
Low.set point 488 0.954
Upp.set point 100000 1.000

.l .
Lzeropoint | | _dstuult |

[»] Use the arrow keys to enter the target value of your calibration
bottle

[»] Press the OK button to confirm

[»] Open the calibration bottle.
The actual value in the calibration window changes.

[»] Wait until the actual value no longer changes.

NOTE

You can only carry out the adjustment when the actual
concentration has reached a certain minimum value. Inverted
commas show you whether this range has been reached.

[»] Press the OK button to adjust the actual value to the setpoint.
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8 Maintenance of the device

The following window appears.

Adjustment Hulti Gos Bench [}

Do you want to
adjust this
| set point now?
\

| ]
l‘“ Yes, adjust now \
“ abort

[»] Confirm that you want to carry out the adjustment.

A new factor is determined.
The adjustment is saved.

+ The adjustment is complete.
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8.9 Calibrating the electrochemical O2 sensor

O2 Sensor

Here you can find out how to replace and calibrate an
electrochemical oxygen sensor.

PREREQUISITE:
02-Sensor (Spare part)
100 Vol. % N2-bottle
10 Vol. % O2-bottle with 90 Vol.% N2
Calibration setup must be set up
STEPS: INSTALL THE SENSOR

[»] Remove the O2 sensor to be replaced from the circuit board.
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8 Maintenance of the device

[»] Turn the O2 sensor to be replaced out of the sensor chamber.
[»] Turn the new O2 sensor into the sensor chamber.
[»] Insert the new O2 sensor into the circuit board.

« The O2 sensor is installed.
STEPS: ADJUSTMENT

The zero point is taken at ambient air

[»] Open the adjustment menu: EXTRAS / ADJUSTMENT MENU.

|E( adjustment by factor I|

02 20.88 %
H2s -0.3ppm  1.000
[ 02=ai | | |

[»] Open the menu item - EC adjustment

The EC adjustment menu appears.
[»] Connect the 100 vol.% N2 bottle to the calibration set-up.
[»] Open the N2-bottle.
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|E( adjustment by factor I|

02 0.27%  0.099
H2s -0.4 ppm  1.000

[ [set02=01 |

The O2 value decreases.

[»] Wait until the O2 value no longer changes.
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8 Maintenance of the device

| EC adjustment by factor @ |EC adjustment by nom. value gl
02 0.27 %  0.099 @02 0.00 % 10.0
H2S -0.4 ppm 1.000| |H2S -0.3 ppm 500.0

Lero offset [m¥] 0.221
[»] Press F2.

The O2 sensor is calibrated at the zero point(O2=0Vol.%).
[»] Connect the 10 vol % O2 bottle to the calibration set-up.
[»] Open the O2-bottle.
The O2 value decreases.
[»] Wait until the O2 value no longer changes.
[»] Press F2.
The O2 sensor is calibrated to 10 Vol.% O2.
[»] Exit the menu.
[»] Confirm save.
+ The O2 sensor is calibrated.
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8.10 Calibrating the paramagnetic O2 sensor

0O2-Sensor

Here you can find out how to calibrate a paramagnetic oxygen
sensor.

PREREQUISITE

100 Vol. % N2-bottle

Calibration setup must be set up.
STEPS: ADJUSTMENT

|E( adjustment by factor U|

02 20.88 %
H2s -0.3ppm  1.000

[ 07=air || |

The zero point is taken at ambient air

[»] Open the adjustment menu: EXTRAS / ADJUSTMENT MENU
[»] Open the menu item Ec-ADJUSTMENT.
The EC adjustment menu appears.
[»] Connect the 100 % vol. N2 bottle to the calibration set-up.
[»] Open the N2 bottle.

|E( adjustment by factor U|

02 0.27%  0.099
H2s -0.4 ppm  1.000

[ [set02=01 |

The O2 value decreases
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[»] Wait until the O2 value no longer changes.

| EC adjustment by factor @ |EC adjustment by nom. value gl
02 0.27 %  0.099 @02 0.00 % 10.0
H2S -0.4 ppm 1.000| |H2S -0.3 ppm 500.0

Lero offset [m¥] 0.221

L Jse02=0 Wl lse02=0]

[»] Press F2

The O2 sensor is calibrated at the zero point.

As an alternative, the zero point can be taken by N2-gas supply
and the O2 sensor is calibrated to atmospheric oxygen

[»] Remove after zeroing the calibration bottle N2
The O2 value increases.
[»] Wait until the oxygen concentration no longer changes.
[»] Press F2.
The O2 sensor is calibrated to 20.96Vol. % O2.
[»] Exit the menu
[»] Confirm Save.
+ The O2 sensor is calibrated.
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8.11 Calibrating electrochemical sensors

A WARNUNG

Connect the calibration cylinder correctly

Calibration cylinders are highly pressurised and may contain toxic

gases. Can lead to death.

» Only trained personnel may connect calibration cylinders.

Here you can find out how to replace and calibrate an

electrochemical sensor.

There are generally the following sensor designs:

# Model

Removal instructions
Steps: Installing sensors Model A
Steps: Installing sensors Model B

Steps: Installing sensors Model C
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PREREQUISITE:
The respective sensor
Calibration bottle with 70 % of the upper measuring range
Calibration setup must be set up

STEPS: INSTALL SENSORS MODEL A

El Remove the plug from the sensor (1)

[»] Turn the sensor to be replaced out of the sensor chamber (2).
El Turn the new sensor into the sensor chamber (3).
[»] Plug the connector back onto the sensor (4).

« You have replaced the sensor.
STEPS: INSTALL SENSORS MODELB

[»] Unscrew the screws from the sensor board (1)
[»] Remove the sensor board from the sensor (2).
[»] Turn the sensor out of the sensor chamber (3).
The sensor chamber can be fitted with a new sensor.
[»] Install the new sensor.

+ You have replaced the sensor.
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STEPS: INSTALL SENSORS MODEL C

A

y L,

%,

3

[»] Unscrew the plastic holders from the circuit board (1).

[»] Remove the sensor circuit board from the sensor (2).

[»] Remove the sensor from the sensor chamber (3).

The sensor chamber can be fitted with a new sensor.

[»] Install the new sensor.

+ You have replaced the sensor.
STEPS: ADJUSTMENT

|Minslmem meny I‘

EC adjustment by factor

EC adjustment by nom. value
Adjustment Multi Gas Bench
Adjustment p-barometric
Adjustment smp. flow meas.
Meosurement range

Drift storage

Hardware stare & tests

Setup auto-calibration

. o o
L |

[»] Open the adjustment menu: EXTRAS / ADJUSTMENT MENU.
[»] Open the menu item Ec-ADJUSTMENT.

The EC adjustment menu appears.

‘[[ dj by tactor l‘
02 20.88 %

[04] 0 ppm

NO 0 ppm

NO2 0 ppm

502 0 ppm

Sample flow [Ifh] 60.0
Gas pump [%] 33
[ 02=air | ] |

A WARNING - High pressure. Connect the gas cylinder

correctly as described in the instructions.

[»] Connect the respective calibration bottle to the calibration set up.
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A 4 Open
the calibration bottle
now

[»] Open the calibration bottle.
The actual value changes in the calibration window.
[»] Wait until the gas value no longer changes.

[»] Change the factor using the left/right arrow key until the setpoint
value of the gas cylinder is reached.

[»] The sensor is calibrated to the setpoint value.
[»] Exit the menu.
[»] Confirm Save.

« The sensor is calibrated.
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9 Options and additional descriptions

9 Options and additional descriptions

9.1 10 module

10 modules are interface modules. With 10 modules you can:

Transmission of measurement signals, through four separate 4-
20 mA outputs,

Two alarm outputs,
One PT-1000 input,
One thermocouple input (type: K),

Four inputs, for standard 4-20 mA transducers (2-wire, 3-wire,
4-wire) with an extra power supply.

Two inputs, for voltage transducers.
Remote control function for the device.

This section contains contents that are not yet supported.

9.1.1 10 module position

pooooooonnn

RLLDDODLLDDDLD

The 10 modules are located on the top-hat rail. The number of 10
modules may vary depending on the order.

Qoononoonnnnn

QRLDDVDLOLDDD

PLrrrrereey

el 0
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9 Options and additional descriptions

9.1.2 Pin assignment

The following pin assignment diagram shows where the different
pins, with their respective functions, can be found and which pins
have a double assignment.

4- / RC4-
3- / RC3-
2- / RC2-
1- / RC1-

A S

JAVI2- / RC4+
| JAVI2+ / RC3+
| JAVIL1- / RC2+

JAVI1+ / RC1+

LA

)
S
O
N
o
N
1O [ba
€[\
1@ [ba
o
q4l® [[oa

'H
[
g
A

I

AO1+[]
AO01-C]
AO2H_|
AO02-]
AO3+]
AO3-]
AO4+H_]
AO4-_]
AL1H
AL1-}
AL2+]
AL2-[]

QV22VV2RVP2D

S8tSy

L e
RIS AV

Pin assigment of 10 modul
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9 Options and additional descriptions

The table shows the assignment of the respective individual pins.

5 2 5 2 5
=] 8 %o £ o "E'
o > ] 56 9
5 E 9 8 B 2% 35
3 ) < 835 5 @'a 5]
[a) < o = 5> o = 20w
S AO1 AO1+/AO1- --  500R -  No
% . A02  AO2+/AO2- -~  500R -  No
c +
£3° ao3 AO3+/A03- --  500R --  No
o}
° AO4 AO4+ / AO4-  -- 500R - No
) ALT AL1+/AL1- 24  500R -  No
£ 5 VDC
s &
<3 AL2 AL2+/AL2- 24  500R -  No
VDC
. PWROUT V12+/GND - - - No
2 Al1 All+/A-  — - 50R  All- = RC1-
3 <
£E5 A2 A2+ /AR- - 50R  Al2- = RC2-
(V]
2 Al3 Al3+/AI3- - - 50R  Al3- = RC3-
C
< Al4 Ald+ /Ald- - - 50R  Al4- = RC4-
RC1 RC1+/RC1- -~ - - RC1-=All-
£ RC2 RC2+ /RC2-  — - —~ RC2- = Al2-
£ £
g9 RC3 RC3+/RC3- - - - RC3- = AI3-
RC4 RC4+ /RC4 -~ - - RC4- = Al4-
> AVI1 AVIT+ /AVIT- - - = JMP1_out = AVI1+
Ein JMP2_out = AVI1-
© (%))
s £ AVI2 AVI2+ / AVI2- — - - JMP3_out = AVI2+
o
C

JMP4_out = AVI2-
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9 Options and additional descriptions

9.1.3 Analog outputs 4-20 mA (AO1-AO4)
Installation/Connection

> Assignment: See 1.1.2 Pin assignment

Setting up analog output
You can set up to 4 analog outputs per IO module.
Prerequisite: The 10 module option is installed.

[»] Open the path "ExTRAS / ANALOG OUTPUT CONFIGURATION" path.
[»] Select the respective 10 output and confirm with "petaiLs".

The setting window of the 10 output appears.

|An|||ng output configuration EI|

I/0 11 SP1/ CH4
/0 1/2 SP1/02

/0 1/3 SP1/[H2S
I/0 1/4 SP1/C02
I/0 2/1 SP2/CH4
110 2/2 SP2/02

110 2/3 SP2[H2S
110 2/4 SP2 /(02

Selection window: MS1 = measuring point 1, 1/0 1/1 = first IO
module at the first 4-20 mA output.

[»] Select the measuring point and the measured variable.

E|App|y the minimum (4 mA) and maximum (20 mA) for the
measured variable.

The analog output is now configured.

Analog output details o
1/0 module 1
Analog output 1
Sumple point 1
Meas. item CH4
Meas. unit [%]
Minimum (4mA) 0.00
Maximum {20mA)  100.00

[ retun_Joverviiteon] _test
Setting the measuring point, the measured variable and the range for
a 4-20 mA output.
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9.1.4 Alarm Output Setting (AL1-AL2)

Installation/Connection
> Assignment: See 9.1.2 Pin assignment.

Setting the alarm output
You can set up 2 alarm outputs per IO module.
Prerequisite: The 10 module option is installed.

[»] Open the path "ExTRAS / CONFIGURE ALARM OUTPUTS".

[»] Select the respective alarm output and confirm with "Details".

[Alarm output configuration g

/0 1/1 SP1/NO Al
/0 1/2 SP1/T-gus 0K

Selection window: MS1 = measuring point 1, I/O 1/1 = first 1O
module at the first alarm output.

The setting window of the alarm output appears.
[»] Select the measuring point and the measured variable here.
[»] Enter the threshold value.

[»] Under "Alarm if value is..." you can set whether the alarm is
triggered below the threshold value or when the threshold value
is exceeded.

[»] Under "If value invalid" you can set whether an alarm is triggered
or the device switches off.

« The alarm output is now configured.

Alarm output details o
1/0 module 1
Alarm output 1
Alarm function uctive
Sample point 1
Meas. item NO
Meas. unit  [ppm/ref3%02)
Threshold 5000
Alarm if value is above
If value invalid alarm
[ cetom | | |
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9 Options and additional descriptions

Setting the measuring point, the measured variable, the limit value
and the alarm side (exceeding or falling below).

9.1.5 AUX input for transducers (Al1-Al4)
> Assignment: See 9.1.2 Pin assignment

The following 4-20 mA transducers can be read in at the AUX inputs:
. 2-wire transducer
. 4-wire transducer

The 10 module has a separate 12V power supply for the connected
transducers.

AUX input: Technical data
. Measuring resistor: 50 Ohm
. Power supply: 12 VDC / 200 mA
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Connection: 2-wire transducer

Q00000000001
LRV OY
Slmemmueaemar

S50R

- -

ROV VDD

0000000007000

QPO

Vi2+

|EpEREREN IS

LA

I\

/!

LT T

2-wire transducer, connected to the 12 VDC of the IO module.

Connection: 4-wire transducer
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1
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1
1
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1
1
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DOV VPYP
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-
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57T

=
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|
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|
1
|
I
|
|
I
|
I
|
|
|
I
|
1
|
|
I
I
|
I
1
|
|
I
I
I
|

4-wire transducer, connected to the 12 VDC supply of the IO module.
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9.1.6 Set up AUX input
You can assign 4 AUX inputs per IO module.
Prerequisite: An 10 module is installed.
[»] Open the path "EXTRAS / CONFIGURATION AUX INPUTS".

[»] Select and activate the respective AUX input.

| Konfiguration AUY-Eingiinge Ul Details des AUX-Eingangs «=0
1/0-Modul 1

10 142 AUS| AUX-Eingang 1

/0 1/3 AUS

/0 1/4 FN| Messgrofe AUS

[ Details | Livto-Konfigl LA

Selection window example: /0 1/1 = first IO module at the first AUX
input.

The setting window of the AUX input appears.

[»]In this window, the measured variable can be selected. In addition,
an individual AUX input can be created under "ApjusTABLE".

[»] Create the minimum (4 mA) and maximum (20 mA) for the
measured variable.
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9 Options and additional descriptions

9.1.7 Configuration External Control (Option: 1/0 Module)

To use this function, an I/O module must be present and the function
must be enabled.

With this function it is possible to control the device remotely. The
following operations can be carried out with the help of the external
control:

. Sampling.
. Triggering a stand-by mode.

. The commands are given by a 4-digit binary code, which is
transmitted by four external signals. There are a total of three
different transmission paths:

. Through four potential-free relays.

. Through four 4..20 mA inputs.

. Through one 4..20 mA input.

. Through the RS 485 interface.

Setting up external control

An external control can be set up on an 10 module via the upper
analog outputs.

[»] Open the path "ExTRAS / GENERAL SETTINGS".

[>] Select "externAL cONTROL" here.

[»] Use the left/right arrow keys to select the desired external
control.

[i] By selecting the external control, the device can be controlled
remotely.

General settings g |External control Modbus

LCD brightness 60 %
Country International Exrernul control 4 x rel.
Language English [External control 1x mA
Keyhoard heep ON

Request admin-PIN OFF Externul control 4 x mA
Service messuge OFF
External control OFF

Thresh.cond.alarm [kQ] 80

Gas cooler 5°C
[dore &time| | _modbus
Activating the external control with the respective 4 possible options.
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9 Options and additional descriptions

By activating the external control, a small arrow appears in the upper
bar.

[»] You can set the zero point time, the suction / reaction time or the
purging time before stand-by in the menu "General settings" with
F2 (=ext Ctrl.).

After everything has been set, the external remote control must
be wired.

Connecting the external control through 4 relays

This function can be used for external switching between the tapping
points. For this purpose, four external relays (e.g. from a PLC) are
connected to the module inputs.

The four relays together form a binary 4-bit code: RC4-RC3-RC2-RCT1.

General settings +=a

LCD brightness 60 %

Country International |

Language English N

Keyboard beep ON

Request admin-PIN OFF LA dh ot oh ot

Service message OFF ‘ ,

External control 4 x rel.

Thresh.cond.alarm [kQ] 80 = -

Storuge interval  1/m.phase [/Ré' ‘ R:Z | I}C |\RC l \
4 3 2 1
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Status of external Status Description
signal source number

RC4 RC3 RC2 RC1

0 0 0 0 0 Automatic sampling point switching

0 0 0 1 1 Device is sampling at the point SP1
(*1,*2)

0 0 1 0 2 Device r is sampling at the point
SP2 (*1, *2)

0 0 1 1 3 Device is sampling at the point SP3
(*1,*2)

0 1 0 0 4 Device is sampling at the point SP4
(*1,*2)

0 1 0 1 5 Device is sampling at the point SP5
(*1, *2)

0 1 1 0 6 Device is sampling at the point SP6
(*1,*2)

0 1 1 1 7 Device is sampling at the point SP7
(*1,*2)

1 0 0 0 8 Device is sampling at the point SP8
(*1,*2)

1 0 0 1 9 Device is sampling at the point SP9
(*1,*2)

1 0 1 0 10 Device is sampling at the point
SP10 (*1, *2)

1 0 1 1 11 Device is “stand-by” (*3)

1 1 0 0 12 Purge phase for H2S-low-sensor **

1 1 0 1 13 Auto-Calibration

1 1 1 0 14 Reset of all system alarms

1 1 1 1 15 Device is “stand-by” (*3)

**only SWG100-BIOGAS.
Here means: 0= Open / 1=Closed.
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Connecting an external control through four 4-20 mA input
signals

The 4-bit status number is formed by four 4...20 mA signals. 14-13-12-
11 thereby are: 0-11 mA = 0 signal (low) / 11/12-20 mA =1 signal
(high).

General settings <3

LCD brightness 60 % [ s |e|n]
. +| +] | |+

Country [nternational

Language English

Keyboard heep ON

Request admin-PIN OFF

Service message OFF sEaRsEssEsEaEasNalals

External control 4 x mA QDD PPPDDD?

Thresh.cond.alarm [kQ] 80 e

Gus cooler 5°C K . - \]
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9 Options and additional descriptions

Status of Status
external signal number
source
14 13 12 1

o 0 0 0 ©

1 0 1 1 11

0O 0 12
1 1 0 1 13
1 1 1 0 14

Descripition

Automatic sampling point switching

Device is sampling at the point SP1 (*1,
*2)

Device is sampling at the point SP2 (*1,
*2)

Device is sampling at the point SP3 (*1,
*2)

Device is sampling at the point SP4 (*1,
*2)

Device is sampling at the point SP5 (*1,
*2)

Device is sampling at the point SP6 (*1,
*2)

Device is sampling at the point SP7 (*1,
*2)

Device is sampling at the point SP8 (*1,
*2)

Device is sampling at the point SP9 (*1,
*2)

Device is sampling at the point SP10 (*1,
*2)

Device is “stand-by” (*3)

Purge phase for H2S-low-sensor **
Auto-Calibration

Reset of all system alarms

Device is “stand-by” (*3)
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9 Options and additional descriptions

Connecting an external control 4-20 mA input signal (via one

input)

The user has the possibility to control the device externally by only
one input signal (see sketch below). Different commands are given by
the current level at measurement input I1. The zero signal
corresponds to 4 mA. Each 1 mA level describes a state. Thus, the
external control can assume up to 16 states. The first state
corresponds to 5 mA (4 mA+1 mA) the second to 6 mA (4 mA+2mA)
etc. until the signal reaches 20 mA.

General settings 5]
LCD brightness 60 %
Country International
Language English
Keyboard beep ON
Request admin-PIN OFF
Service messtge OFF
Thresh.cond.alarm [kQ] 80
Gus cooler 5°C

00000000 nnnl

¢
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Status of the Status Description
external signal number
source
4 0 Automatic sampling point switching
5 1 Device is sampling at the point SP1 (*1, *2)
6 2 Device is sampling at the point SP2 (*1, *2)
7 3 Device is sampling at the point SP3 (*1, *2)
8 4 Device is sampling at the point SP4 (*1, *2)
9 5 Device is sampling at the point SP5 (*1, *2)
10 6 Device is sampling at the point SP6 (*1, *2)
11 7 Device is sampling at the point SP7 (*1, *2)
12 8 Device is sampling at the point SP8 (*1, *2)
13 9 Device is sampling at the point SP9 (*1, *2)
14 10 Device is sampling at the point SP10 (*1, *2)
15 11 Device is “stand-by” (*3)
16 12 Purge phase for H2S-low-sensor **
17 13 Auto-Calibration
18 14 Reset of all system alarms
19 15 Device is “stand-by” (*3)
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9 Options and additional descriptions

General notes on external control

Case 1: Stand-by

The stand-by mode is activated when the status number exceeds the
number of installed measuring points (example: 4 installed measuring
points and active status number is 5). A stand-by mode has the
following sequence:

. Purging via zero gas connection (depends on configured time).

. Stand-by mode until a status number is entered that
corresponds to an installed measuring point.

Case 2: Active external control for a measuring point

. Zero point: First a zero point is taken. The running time of the
zeroing can be set in the ext.Str menu.

. Gas suction: During the gas suction phase, the entire system is
purged with sample gas to reach the T90 time of the analyser.

. Measurement: The measurement is started after the "gas
suction" phase. The device remains in measurement mode until
the signal from the external control is changed. The table below
shows the possible status numbers that can be assumed by the
analyser.

(*1): Each time the measuring point is changed, the analyser takes a
zero before measuring at the next measuring point.

(*2): Not only 11 to 15, but all status numbers greater than the
number of installed measuring points will start the "stand-by" status.

(Example: if there are 4 measuring points, status numbers 5 to 15 will
be set to "stand-by").

(*3): When the status number changes to a "stand-by" number, the
sensors are purged, all solenoid valves are closed and the gas pump
is switched off. If the status number changes to a smaller or the same
number of installed measuring points, then a zeroing cycle begins
and then measurement starts at the selected measuring point.

NOTE

The "stand-by" status can simply be used to start only one zero
point measurement without "stand-by" and without changing the
measuring point.
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9 Options and additional descriptions

Example: - Status number=1 (for each time period, recommended
max. 1 hour)

. Status number=15 (for a few seconds, recommended min. 10
seconds).
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9 Options and additional descriptions

9.2 Option: Perform auto-calibration

With the auto-calibration option, your device can carry out an
adjustment automatically at predefined time intervals.

A WARNING

High pressure

Gas cylinders are under high pressure. High pressure can lead to
injuries and death.

> Only trained persons may connect and operate gas
cylinders.

[»] Connect the calibration cylinders to calibration gas inlet 1,
calibration gas inlet 2 etc.

e WARNING High pressure. Gas cylinders must be fitted with a
pressure reducer.

e WARNING - Set the pressure range. Do not set pressure
reducers above 500 hPa.

|ZI Open the menu: extras / ADJUSTMENT MENU / AUTO CALIBRATION

[i ] The menu setup auto-caLiBraTIoN has the following structure.

Setup auto-calibration ]
(01— Auto-cal-interval [d] 1
(02— Next 22.12.22 13:54:08
(03— Select cylinder 1
:'Q__f_ff— Calibration duration  2:15

(05— Addit. zero duration  0:50
— Gas set point configuration
'06,3—‘

# Description
1 Setting the auto-cal interval
Set next auto-calibration

Selecting the connection

Aow N

Calibration duration
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5 Zero time

6 Setpoint of the calibration bottle

[»] Use the left/right arrow keys ({-)) to set for which Calibration
gas inlet (1 to max. 5) the settings should apply

[»] Use the left/right arrow keys ({-)) to set your desired auto
calibration interval

[»] Use the left/right arrow key ({-)) to set the date and time for the
start of the interval

[»] Use the left/right arrow key ({-?) to set your desired calibration
period E

[»] Use the left/right arrow key ({-) to set your desired zero time
[»] Go to the list "GAS SET POINT CONFIGURATION " @

[»] Select the first gas component of your adjustment gas cylinder
with the left/right arrow key ({-)).

Setup avto-calibrati g Setup auto-calibration 5]

Auto-cal-interval [d] 1 Auto-cul-interval [d] 1
Next 22.12.22 13:54:08 Next 22.12.22 13:54:08
Select cylinder 1 Select cylinder 1
Calibration duration  2:15 Calibration duration  2:15
Addit. zero duration  0:50 Addir. zero duration  0:50
Gus set point configuration Gus set point configuration

(0 [ppm 0.0000 %

[»] Press the @-key to set the setpoint.

A blue input window appears.

Setup avte-calibration 1]

Auto-cal-interval [d] 1
Next 22.12.22 13.54.08

AOIT ¥ qu i
€0 [ppm 0.0000 %

[»] Use the arrow keys to set the setpoint of the gas component in
the blue input window.
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9 Options and additional descriptions

Setup auto-calibration 2

Auto-cal-interval [d] 1
Next 22.12.22 13:54:08

Select cylinder 1

Calibration durntinn

FOTT ¥ I i
€0 [ppm 0.0000 %

Ova

[»] Press the @-key to confirm the entry.

[»] Continue with the steps to enter all gas components in the
adjustment gas cylinder in list 6|

[»] Carry out the same steps for any other adjustment bottles.

+ You have configured the auto adjustment.
7 If you want to start the adjustment as specified, exit the menu

and confirm the settings.

7 If you want to start the auto calibration immediately, press
= START NOW .
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9.3 Option: Profibus-converter

The Profibus converter allows a direct communication between
Modbus (RTU) and a Profibus interface.

The option is only available from firmware V1.01.70.
Transfer multibyte values in Motorola ® Order (Big Endian).

CRC16 at the end of each frame is transmitted with Intel ®
Order (Little Endian). In case the master system needs Little
Endian Order.

16bit values in frame swap bytes 0- 1.

32bit values in data swap byte 0+ 3 and bytes 0- 2.

All addresses shown here are decimal and not hexadecimal.
All readable addresses are 32bit values.

The device accepts for reading only even addresses and even
register numbers.

The data types used are:

U32: 32 bit unsigned integer values (0..4,292,967,259).
FL: 32 bit floating point values (reads -1E38 if not included).
Some values are only optional (e.g. gas cooler).

The data types used are:

U32: 32 bit unsigned integer values (0..4,292,967,259).
FL: 32 bit floating point values (reads -1E38 if not included).
Some values are only optional (e.g. gas cooler).

9.3.1 Connect device with Profibus

Prerequisite

9-Pin SUB connector cable.
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9.3.2 Connection to device

54321

9876

03 = Connection A, 04 =, 05 = GND (insolate Ground), 06 = Positiv
Connection, 07 =, 08 = Connection B

9.3.3 Device settings

The settings are as followed:

[»] Under the menu ExTRAS/GENERAL SETTINGS - MODBUS (F3) set the
parameters.

[i] The request parameters increase by a correct connection.

Modbus slare settings a
Port selection 1
Baud rate 19200
Slave uddress 238
Stop hits 1
Parity even
Data bits 8
Invalid value 0.0 (def.)
Response deluy [ms] 6
Request count 0
T
| defouli | Stari fest | vserlist |
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9.3.4 Special information about Modbus-Slave function

The device can work as a Modbus slave via RS232 or RS485 (possible
with an external RS232/RS485 adapter).

Supports RS485 interface with 2/4 wire function (half/full
duplex).

Supports Modbus binary protocol (RTU) only.

Supports the Modbus command Read Holding Register
(command no. 3).

Supports the Modbus command Read Input Register (command
no. 4).

The slave Modbus address can be set by the user between 1
and 238.

The communication parameters can be defined by the user as
follows:

9600 or 19200 baud (recommend 19200)
Even, odd or no parity
1 or 2 Stopp-Bits.

With a read command max. 63 32-Bitvalues can be read (126
Modbus registers).

9.3.5 Special information about Profibus — Slave function

The Profibus slave function requires a Modbus Profibus
converter "Seneca HD67561" installed and configured in the
measuring device.

The Profibus ID is normally set to 84 by MRU.
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10 Technical data

10.1 General technical data

10.2 Interfaces

Specification

Operating temperature (w/o
heating)

Operating temperature (with
internal heating, option)

Rel. Humidity, non-condensing
Storage Temperature

Protection Class
Installation Requirements

Suitable for Ex Zone

Power supply without heated
sample line and probe

Weight, typically incl 2 sensors
Size (HXWHxL)

Housing material
Max suction range gas pump

Permissible overpressure at gas
inlet (depending on equipment)

Gas flow typ.

Interfaces

Display type
Number of simultaneously
displayed values

Value

+5°C ... +45°C/41°F.. 113 °F

+5°C ... +45°C/41°F.. 113 °F

< 95%
-20°C ... +50°C / -4°F ... 122°F
IP54

Do not expose to direct sun
light or rain

No
100 - 240V, 200 W

105 Ibs

700x600x210 mm /
23.6x 27.6 x8.3 in

Stainless steel

300 hPa
200 hPa

50 I/h

Value

3,5TFT
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Keyboard with gty of keys

Electrical 1/0
Serial interface
Protocol

Type of analog output

Number of output channels per I/

modul (optional)

Typ of analog input

Number of input channels per I/

modul (optional)

Number of alarm ouput signal via

relays

Max number of I/O modules to be

equipped

system alarm output

Gas input and ouput

Number of simultaneously
monitored sampling points

Number of heated/unheated
sampling points/lines (serial
sampling point switching)

gas output
Condensate output

Fresh air (for zeroing)
Calibration gas

*Note: A maximum of 5

communication modules (I/0

modules or others) can be
installed.

12

RS485
Modbus RTU
4 ..20 mA

4

4 .20 mA

5*

relay contact

Wert2 /4

G1/8
G1/4
G1/8

G1/8
+200 ... +500 hPa
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10.3 Equipment

Specification Value

Number of simultaneously
monitored sampling points

Number of sampling points (serial
sampling point switching)

including control of heated 2

sample line and probe

02 - Measurement

Paramagnetic Sensor 02

Measuring Range 0 - 25 Vol%

Resolution 0,01 Vol%

Abs. Accuracy + 0,1 Vol%

Response Time T90 < 30s

Electrochemical Sensor 02

Measuring Range 0 - 25 Vol%

Resolution 0,01 Vol%

Abs. Accuracy + 0,25 Vol%

Response Time T90 < 40s

Years expected lifetime at air 5

Electrochemical Sensors

Electrochemical Sensor CcO

Nom. Measuring Range 0 - 10000 ppm

Overload Range < 20000 ppm

Resolution Tppm
+10ppm

Accuracy abs./reading

5% (0 .. 10000 ppm)
10% ( >10000 ppm)
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Response Time T90

Years expected lifetime at air

Electrochemical Sensor
Nom. Measuring Range
Overload Range

Resolution

Accuracy abs./reading

Response Time T90

Years expected lifetime at air

Electrochemical Sensor
Nom. Measuring Range
Overload Range

Resolution

Accuracy abs./reading

Response Time T90

Years expected lifetime at air

Electrochemical Sensor
Nom. Measuring Range
Overload Range

Resolution

Accuracy abs./reading

Response Time T90

Years expected lifetime at air

< 40s

NO

0 - 1000 ppm
< 5000 ppm
Tppm

+ S5ppm

5% (0 ... 1000 ppm)
10 % (>1000 ppm)

< 30s
2

NO2

0 - 200 ppm
< 1000 ppm
Tppm

£ 5 ppm

5% (0..200 ppm)

10% (>200 ppm)

< 60s
2

SO2

0 - 2000 ppm
< 5000 ppm
Tppm

£ 10 ppm

5% (0 ... 2000 ppm)
10% (> 1000 ppm)

< 40s
2
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35 mm

NDIR-

Kiivette

ArtNo. Gas

65684A CO2

300 mm

NDIR-

Kiivette

ArtNo. Gas

14681 CcO
CO2
CH4

12448 Cco
CO2
C3H8

NDIR-Messtechnik

Resolution

0,01 Vol%

Resolution

1 ppm

0,01 Vol%

1 ppm

1 ppm

0,01 Vol%

1 ppm

Accuracy T90

0,5

4
Vol%/2% Os

Accuracy T90

+10 ppm /
3% 40s
+0,1 Vol% /

3%

+10 ppm /
3%

+10 ppm /
3% 40s
+0,1 Vol% /

3%

+10 ppm /
3%

Measuring
range * **

CO2 0-50%

Measuring
range * **

CO 0-1.000
... 100.000

ppm
CO2 0-
50,00%

CH4 (non-
selective) O -
1.000 ...
40.000 ppm

CO0-3.000
... 30.000

ppm
Co2 0 -
50,00%

C3H8 (non-
selective) O -
1.000 ...
20.000 ppm
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+10 ppm /

14682 CcO 1 ppm 3% 40s
o +0,1 Vol% /
CcO2 0,01 Vol% 3%
+10 ppm /
SO2 1 ppm 3%

CO 0-
1.000...100.00
0 ppm

CO2 0-40%

SO2 0 -
1.000...10.000

ppm

*Max.- measuring range depends on the calibration gas used.

** An individual measuring range can be calibrated at the factory

when ordering.
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11 Declaration of conformity

11 Declaration of conformity

seit 1984 @

(R B
IR EU-Konformitatserklarung
AR W Declaration of conformity

LU D\
EMISSTONSMESSTECHNIK

MRU Messgerate fiir Rauchgase und Umweltschutz GmbH
Fuchshalde 8 + 12

74172 Neckarsulm-Obereisesheim
m Deutschland / Germany
e m ) Tel.: +49 (0) 7132-9962 0
—— Fax: +49 (0) 7132 - 99 62 20
W E-Mail / mail: info@mru.de

Internet / site: www.mru.eu

Bevollmachtigte Person, fir die Zusammenstellung der technischen Unterlagen
Person authorized to compile the technical documents

Name / name: Dierk Ahrends
Funktion / function: QM-Beauftragter / QM- Representative
Firmenname / company: ~ Messgerate fir Rauchgase und Umweltschutz GmbH
StraBe / street: Fuchshalde 8 + 12
ort/ city: 74172 Neckarsulm
Land / country: Deutschland / Germany
Produkt/Product
Bezeichnung /designation: ~Gasanalysator
Gas analyser
Produktname / name: SWG100
Funktion / function: Gasanalyse / gas analysis

Hiermit erklaren wir, dass das oben beschriebene Produkt allen einschlagigen Bestimmungen
entspricht, es erfillt die Anforderungen der nachfolgend genannten Richtlinien und Normen:

We declare the conformity of the product with the applicable regulations listed below:
e EMV-Richtlinie / EMV-directive 2014/30/EU
* Niederspannungsrichtlinie / fow voltage directive 2014/35/EU
* RoHS-Richtlinie / RoHS dlirective 2011/65/EU (RoHS I1))

Neckarsulm, 20.06.2016 874% L ZM

Erwin Hintz, Geschaftsfihrer / Managing Director
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